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The present invention relates to a mixture of 
soluble hydrophobic peptides of an enzymatic 
hydroiysate of milk having skin hydrating properties 
and percutaneous absorption levels of 4 to 5%. The 
mixture also exhibits wound healing properties but does 
not have the aliergenicity of the milk-protein. One 
fraction of the mixture is capable of increasing in 
vitro the growth rate of cell-cultured keratinocytes by 
at least 50%. Another fraction is capable of increasing 
the growth rate of cell-cuitured fibroblasts by 37% and 
the production of collagen by 73%. The hydroiysate and 
peptides of the present invention can be formulated in 
cosmetic composition, in skin cell culture medium and 
in wound healing composition, 
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ABSTRACT OF THE INVENTION 

The present invention relates to a mixture of 
soluble hydrophobic peptides of an enzymatic hydroly- 
sate of milk having skin hydra ting properties and per- 
cutaneous absorption levels of 4 to 5%. The mixture 
also exhibits wound healing properties but does not 
have the allergen! city of the milk-protein. One frac- 
tion of the mixture is capable of increasing in vitro 
the growth rate of cell -cultured kerat inocytes by at 
least 50%. Another f reaction is capable of increasing 
the growth rate of eel 1 - cultured fibroblasts by 3 7% 
and the production of collagen by 73%. The 
hydrolysate and peptides of the present invention can 
be formulated in cosmetic composition, in skin cell 
culture medium and in wound healing composition. 



CA 0229631 I 2OO0-OJ ~20 

- 1 - 

ENZYMATIC HYDRO ZjY SATE OF MILK PROTEINS 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

5 The present invention relates to an hydrolysate 

of milk proteins containing a mixture of hydrophobic 
and hypoallergenic peptides having molecular weights 
and hydrophobic! ty suitable for effective penetration 
through proteino-lipidic layers of skin, in order to 
10 join and to feed the cells of the basal membrane of 
the epidermis and fibroblasts cells of the dermis. 

(b) Description of Prior Art 

British Patent application No. 2,046,591 dis- 
closes the utilization of whey protein hydrolysate as 

IS the active ingredient in skin care composition. The 
hydrolysate of whey proteins from milk is obtained by 
the action of an endopeptidase and it consists essen- 
tially of peptides having molecular weight in the 
range from 200 to 5000 daltons. This composition is 

20 only suitable for the hydration of skin. It is also 
known to use casein hydrolysate as hair and skin 
treating agent. The hydrolysate of casein proteins 
from milk is obtained by the action of an endo- 
peptidase and a bacterial protease, and it consists of 

25 peptides having molecular weight in the range from 3 00 
to 3000 daltons. This agent is suitable in skin care 
composition for moisturizing property and protective 
property . 

In the prior art referred above, the 
30 effectiveness of the peptides to penetrate skin and to 
promote cell growth, regeneration and repair has not 
been proven . 

US Patent No. 5,314,873 reveals the utilisation 
of milk proteins hydrolysates 4 including casein 
35 hydrolysate and fraction obtained from such hydroly- 
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sate, in cosmetic compositions to activate growth of 
human cutaneous cells. Hydrolysates are said to con- 
tain peptides lower than 1000 daltons and fraction is 
said to contain aromatic amino acids in an amount of 
less than 5% by weight of total amino acids and to 
have proliferation activating property on human cuta- 
neous cells but does not have the antigenicity of the 
milk protein. Casein was hydrolyzed with a microbial 
enzyme from Aspergillus and a mixture of pancreatic 
enzymes to a decomposition level of 41%. Growth of 
human skin cells, cultured in KGM and KGM modified 
culture media containing 2% of bovine fetal serum and 
lOOjug/ml of hydrolysate or fraction of hydrolysate, 
was used to measure proliferation activity. Prolif- 
eration activity of hydrolysate and fractions of 
hydrolysates was found to be 7 and 13% respectively 
for keratinocytes, and 4 and 31% respectively for 
fibroblasts. Antigenicity was determined by SLTSA 
inhibition test using rabbit antiserum and goat anti - 
rabbit antibody. In the prior art referred above, the 
effectiveness of peptides to penetrate skin and to 
promote cells growth has not be proven, as well as the 
allergenicity in humans and wound healing. 

US Patent No. 5,166,132 reveals that a composi- 
tion containing casein hydrolysate, carrageenan, poly- 
vinyl pyrrolidone, methyl paraben or propyl paraben, 
has wound healing property. 

Normal undamaged skin is composed of several 
layers . The outer layer, usually called the epidermis , 
is composed of several types of epithelial cells , 
nerve fibrils , but does not. contain blood vessels . 
Cells that are at or near the base of the epidermis , 
near the dermo-epidermial j unct ion , are called basal 
cells . The basal cells generate new keratinocytes that 
progressively differentiate while migrating to the 
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surface of the skin. During that process, cells pro- 
duce keratin, a highly resistant fibrous protein that 
form a solid and water-repellent matrix by interaction 
with the other structural proteins and lipids of the 
5 cells, Below the epidermis is a layer of cells and 
connective tissue called the dermis. This layer com- 
prises lymph and blood vessels that feed the cells of 
the epidermis and dermis. Also, hair follicles, seba- 
ceous glands and sweat glands extend from the dermis 

10 to the surface of the skin. Fibroblasts cells in the 
dermis produce collagen, a fibrous protein that forms 
a structural matrix which increases the strength of 
the tissue. The proliferation of fibroblasts and the 
production of collagen are very important during the 

15 wound-healing process. 

In vitro cell culture from a patient own skin 
is now used to produce new skin layers or autografts 
for the treatment of severely burned patients and 
those suffering important skin loss . Culture media 

20 used must contain appropriate nutrients and growth 
factors such as Epidermal Growth Factor (EGF) to pro- 
vide rapid growth of undifferentiated ke r a t inocy t e s 
cells . Fetal calf serum (FCS) , commonly used for that 
purpose as a source of protein nutrients and growth 

25 factors in undifferentiated culture media , is however 
very expensive . Fetal calf serum is also used in 
fibroblast culture media to promote cells growth . 

It would be highly desirable to be provided 
with less expensive pept ides from casein hydrolysates 

3 0 to replace FCS in undifferentiated culture media. 

It would also be highly desirable to be pro- 
vided with a milk protein hydrolysate or a fraction 
thereof which may be used in skin cell culture media , 
or in cosmetic or pharmaceutical formulations . 
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It would also be highly desirable to be pro- 
vided with a milk protein hydrolysate or a fraction 
thereof which may be used in cosmetic formulations to 
promote hypoallergenic , skin hydrating and skin regen- 
erating properties. 

It would also be highly desirable to be pro- 
vided with a fraction of milk protein hydrolysate 
which may be used in skin cell culture media to pro- 
mote proliferation of cells. 

It would also be highly desirable to be pro- 
vided with a fraction of milk protein hydrolysate 
which may be used in pharmaceutical preparations to 
promote percutaneous absorption and wound healing 
properties . 

It would also be highly desirable to be pro- 
vided with a method for producing a milk protein 
hydrolysate or a fraction thereof. 

SUMMARY OP THE INVENTION 

One aim of the present invention is to provide 
a milk protein hydrolysate or a fraction thereof for 
use in skin cell culture media, or in cosmetic or 
pharmaceutical formulations . 

Another aim of the present invention is to pro- 
vide a milk protein hydrolysate or a fraction thereof 
which may be used in cosmetic formulations to promote 
hypoallergenic, skin hydrating and skin regenerating 
properties . 

Another aim of the present invention is to pro- 
vide a fraction of milk protein hydrolysate which may 
be used in skin cell culture media to promote prolif- 
eration of cells. 

Another aim of the present invention is to pro- 
vide a fraction of milk protein hydrolysate which may 
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be used in pharmaceutical preparations to promote per- 
cutaneous absorption and wound healing properties . 

Another aim of the present invention is to pro- 
vide a method for producing a milk protein hydrolysate 
5 or a fraction thereof to attain the objects and advan- 
tages of the present invention. 

In accordance with the present invention there 
is provided a milk protein hydrolysate comprising a 
first fraction containing a mixture of peptides having 

10 a molecular weight of about 900 daltons, ranging from 
200 to 1400 daltons, and a hydrophobicity of about 11 
Kcal/mole , and a second fraction containing a mixture 
of soluble hydrophobic peptides having a molecular 
weight of about 2 00 0 daltons, ranging from 14 0 0 to 

15 2500 daltons. The mixture of peptides having a 
molecular weight of about 900 daltons contains a total 
hydrophobic amino acids concentration and an aromatic 
amino acids concentration of at least 65% and 17% 
respectively; the peptides have aromatic amino acids 

2 0 and other hydrophobic amino acids located at the C~ 
and N- terminal ending in proportion over 85%. 

Still in accordance with the present invention, 
there is provided an enzymatic hydrolysate of milk 
proteins comprising a mixture of soluble peptides 

2 5 comprising a first fraction containing peptides of a 

molecular weight ranging from 200 daltons to 14.0 0 
daltons and having average hydrophobicity of 11 
Kcal/mole, a second fraction containing hydrophobic 
peptides of molecular weight ranging from 1400 to 2600 
30 daltons. The hydrolysate has low al lergenicity and 
skin hydration property. Preferred peptides of the 
present invention are, without limitation selected 
from the group consisting of ALPQYL (SEQ ID NO : 1 ) , 
SPAQILQWQVL (SEQ ID NO : 2 > , LL.Y , Yh , QGPIVLNPW (SEQ ID 

3 5 NO: 3) , VLVL (SEQ ID NO : 4 ) , LYQGPIVL (SEQ ID NO : 5 ) , 
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VPLGTQY (SEQ ID NO; 6), LQSW (SEQ ID NO : 7 ) , VLPVPQK 
(SEQ ID NO : 8 ) , IPIQY (SEQ ID MO : 9 ) , YVPL.GTQY (SEQ ID 
NO : 1 0 ) , YGLNYYQQKPVA (SEQ ID NO:Xl) # LYQEPVL (SEQ ID 
NO; 12) , and INNQFLPYPY < SEQ ID NO: 13 ) . 

In accordance with a preferred embodiment of 
the present invention, there is provided a fraction of 
an hydro ly sate of milk proteins comprising a mixture 
of peptides having a molecular weight ranging from 200 
daltons to 14 00 dal tons and a hydrophobicity of about 
11 Kcal /mole . The peptides are constituted of at 
least 66% hydrophobic amino acids and 17% aromatic 
amino acids, and have aromatic amino acids and other 
hydrophobic amino acids located at the G- and N- 
terminal endings in proportion over 85%. The peptides 
have low allergen! city and a percutaneous absorption 
of about 5%, and are capable of increasing the growth 
rate of human kerat inocy tes in vitro culture by at 
least 50%. 

In accordance with another preferred embodiment 
of the present invention, there is provided a fraction 
of an hydrolysate of milk proteins comprising a 
mixture of hydrophobic peptides having a molecular 
weight ranging from 1400 to 2600 daltons. The 
peptides have low allergenic! ty and a percutaneous 
absorption of about 4%, and are capable of increasing 
the growth rate of human fibroblasts in vitro culture 
by at least 35% and the production of collagen by at 
least 70%. 

Still in accordance with the present invention, 
there is provided an hypoallergenic and moisturizing 
cosmetic composition comprising the hydrolysate as 
described above in a proportion from 1% to 5% by 
weight in association with a cosmetically suitable 
skin compatible topical carrier. 
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In accordance with, the present invention, there 
is provided an hypoal lergenic and skin regenerating 
cosmetic composition comprising the fraction of an 
hydrolysate of milk proteins comprising a mixture of 
5 peptides having a molecular weight ranging from 200 
daltons to 14 00 daltons and a hydrophobic! ty of about 
11 Kcal/mole, in a proportion from 1% to 5% by weight 
in association with a cosmetically suitable skin 
compatible topical carrier, 

10 In accordance with the present invention, there 

is also provided a kerat inocytes culture medium 
comprising the fraction of an hydrolysate of milk 
proteins comprising a mixture of peptides having a 
molecular weight ranging from 200 daltons to 1400 

15 daltons and a hydrophob i c i ty of about 11 Kcal/mole, in 
a proportion of from 0.002% to 0 . 05% by volume in 
association with an acceptable carrier. 

In accordance with the present invention, there 
is also provided a fibroblasts cultiare medium 

2 0 comprising the fraction of an hydrolysate of milk 
proteins comprising a mixture of hydrophobic peptides 
having a molecular weight ranging from 14 00 to 2600 
daltons, in a proportion of from 0.002% to 0.05% by 
volume in association with an acceptable carrier. 

2 5 In accordance with the present invention, there 

is also provided an hypoal lergenic wound healing 
composition comprising the hydrolysate as described 
above, in a proportion from 1% to 5% by weight in 
association with a suitable skin compatible topical 

3 0 carrier. 

In accordance with the present invention, there 
is also provided a method for producing an enzymatic 
hydrolysate as defined above, comprising the step of 
contacting milk proteins with at least one enzyme 
3 5 selected from the group consisting of pepsin and chy- 
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motrypsin under suitable condition and for a time 
sufficient to obtain a degree of hydrolysis of 1.0 to 
10% of the milk proteins . 

The mixtures of peptides of the present inven- 
tion can be used in moisturizing and regenerating cos- 
metic compositions, in culture media for in vitro 
production of human skin cells and in pharmaceutical 
compositions for wound healing. 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, it 
was found that the allergenicity of milk proteins is 
most effectively reduced by hydrolysis with pepsin or 
chymotrypsin, compared to other enzymes or combina- 
tions of enzymes. Hydrolysis of casein with the same 
two enzymes is also shown to produce bioactive hydro- 
phobic peptides. Further separation of peptides from 
such an hydrolysate by size exclusion , ion - exchange 
and/or hydrophobic interaction chromatographies give 
one fraction containing soluble peptides containing 
total hydrophobic amino acids and aroma t ic amino acids 
in concentrations higher than 66% and 15% respectively 
and specially located at the C~ terminal ending of the 
peptides . Percutaneous absorption of peptides from the 
fraction is shown to be 5% and over 50% increase in 
growth of human kerat inocytes is obtained with cells 
cultured in a well defined culture medium containing 
as low as 20 /zg/ml fraction but no fetal calf serum. 
Another fraction of the milk protein hydrolysate is 
shown to contain soluble hydrophobic peptides having a 
M.W. of about 2000 dal torts. Percutaneous absorption 
of peptides from the fraction is shown to be 4%. Over 
3 5% increase in growth of human fibroblasts and over 
70% increase in production of collagen are obtained 
with cells in a culture medium containing 200 jug/ml 
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fraction. The present invention is based on these 
findings . 

The present invention thus relates to an enzy- 
matic hydrolysate of milk protein produced under spe- 
5 cific enzymatic conditions in order to contain a 
mixture of soluble peptides, one fraction of which 
having a molecular weight, of about 900 daltons and a 
hydrophobic! ty of about 11 Kcal/mole and another frac- 
tion containing hydrophobic peptides having a molecu- 

10 lar weight of about 20 00 daltons, which have reduced 
allergenicity , and which can be used in cosmetic emul- 
sions, lotions and gels to promote hydrating and skin 
regenerating properties of such formula. 

Topical compositions for hydrating dry skin 

15 give good results when a) the ingredients, such as 
fats and proteins, act on the skin surface as occlu- 
sive agent to restrain water loss by evaporation, and 
b) when hydroscopic agents, such as amino acids and 
peptides, contribute to fix water in the upper layers 

20 of the epidermis, However, in order to penetrate more 
deeply into skin to join and feed the basal cells and 
fibroblasts, peptides and amino acids must have low 
molecular weight as well as chemical structure allow- 
ing miscibility with hydrophobic lipids and more or 

25 less soluble proteins of skin.. Nutrients required for 
normal growth and for regeneration of cutaneous cells, 
as well as for skin repair during wound healing proc- 
ess, include eight essential amino acids, six of which 
being hydrophobic amino acids including three aromatic 

3 0 amino acids. Only a few protein sources, including 
milk proteins, are known to contain high levels of 
essential amino acids. 

Hence, in accordance with another aspect of the 
present invention, fractions of milk protein hydroly- 

35 sate, produced by using specific separation means and 
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conditions, consisting of mixtures of soluble peptides 
having percutaneous absorption properties and growth 
promoting property on akin cells (kerat inocytes and 
fibroblasts) and wound healing properties can be used 
in skin cell culture med-ia or in wound healing pharma- 
ceutical formulations. Peptides of one fraction have a 
molecular weight of about 900 daltons ranging from 2 00 
to 14 0 0 daltons and a hydrophobic! ty of about 11 
Kcal/mole , and contain a concentration of total hydro- 
phobic amino acids and aromatic amino acids of at 
least 6 5% and 17% respectively, and have aromatic 
amino acids and other hydrophobic amino acids located 
at the C- and N- terminal ending in proportion over 
85%. Hydrophobic peptides of another fraction have a 
M.W. of about 2 000 daltons, ranging from 14 0 0 to 2 6 00 
daltons . 

Any milk protein sold in the market such as 
casein or its fractions, and whey protein or its frac- 
tions, and milk protein or whey protein concentrates, 
can be used to produce the hydrolysate of the present 
invention. Preferably, milk protein concentrate or 
casein is \ased. 

The enzymes used for the hydrolysis are limited 
to endopeptidases with specific affinity and activity 
for aromatic and other hydrophobic amino acids located 
in the polypeptide chains of the protein, such as pep- 
sin, chymo trypsin or neutrase . Preferably, pepsin 
and/or chymotrypsin is used to produce the hydrolysate 
of the present invention. 

Hydrolysis is carried out at a temperature of 
about 35°C to about 42°C. The pH of the solution is 
adjusted close to the optimum pH value of the enzyme 
throughout the reaction, preferably 2.0 for pepsin and 
3,0 for chymotrypsin. Protein concentration is between 
l%-10%, preferably 5%, and enzyme -to- protein ratio is 
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between 1/25 to 1/1000, preferably 1/100 depending on 
the length and the extent of hydrolysis required, 
which is between 1%~ 10% degree of hydrolysis. The pre- 
ferred degree of hydrolysis {D.H.}, percentage of 
5 links between amino acids in the protein that are 
broken, is 6% for reaction with pepsin and between 6%- 
10% for chymotrypsin . The enzymatic reaction may be 
stopped for example by raising the pH to 8,0 for 
pepsin ; by heat inact ivat ion at 80°C for 3 minutes for 

10 pepsin and chymotrypsin, by using ultrafiltration to 
remove the enzymes , or by filtration for processes 
with immobilized enzymes . 

The hydrolysate of the present invention can be 
lyophilized and readily used in cosmetic formulations. 

15 The hydrolysate can also be fractionated by using 
ultrafiltration, size exclusion chromatography, ion 
exchange chromatography, and/or hydrophobic interac- 
tion chromatography. Fractions obtained can be 
desalted by dialysis , chromatography, membrane 

20 processing or electrodialysis . 

The fractions of hydrolysate obtained, one 
fraction containing peptides having a molecular weight 
of about 900 daltons, ranging from 200 to 1400 dal- 
tons, and a hydrophobic! ty of about 11 Kcal/mole, and 

2 5 another fraction containing hydrophobic peptides hav- 

ing a M. W. of about 2 0 00 da 1 tons ranging from 1400 to 
2600 daltons, can be used in skin cells culture media 
and in topical formulations for cosmetic and pharma- 
ceutical applications. 

3 0 The preferred hydrolysate used for a topical 

cosmetic composition, such as a cream, is the lyophi- 
lized milk protein hydrolysate. This hypoallergenic 
hydrolysate contains hydrophobic peptides with a low 
molecular weight, ranging from 200 to 1400 daltons 
35 (200 Da < M.W. < 1400 Da) , and hydrophobic peptides 
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with a high molecular weight , ranging from 1400 to 
2600 daltons (1400 Da < M . W < 2600 Da) , which are 
suitable for emulsions, lotions or gels. Although 
some soluble and hydrophobic peptides have a percuta- 
neous absorption and akin regenerating properties, 
some other hydrophobic peptides contribute to hydrat a- 
tion property as occlusive agents in topical composi- 
tions . 

Since the hydrolysate contains the active 
ingredients, the composition intended for cosmetic 
topical use normally contains a carrier compatible 
with the method of administration selected . For exam- 
ple, for preparing creams and similar products, a 
paste -like, semi-fluid or fluid ointment base is used 
which, of course, is non-toxic to the body and which 
is capable of being emulsified with the hydrolysate 
(oi 1 - in-water and water- in~oil emulsion). Examples of 
ingredients for the base include cetyl alcohol, lano- 
lin, petroleum jelly/ liquid paraffin and polyoxyeth- 
ylene sorbitan esters such as the palmitates, oleates 
and stearates, and these substances may all be used 
either separately or in combination for preparing the 
base. This base preferably also contains triglycer- 
ides , containing essential fatty acids and, option- 
ally, a high proportion of 1 iposoluble vitamins, long- 
chain fatty alcohols, esters of branched- chain fatty 
acids and emulsive monoglycerides . Formulations 
intended for application, to base skin desirably have a 
chemical composition as close as possible to that of 
human sebum. In certain cases, one or more emulsif iers 
and/or surfactants may be incorporated in the composi- 
tion, depending on the type of formulation required „ 

The composition according to the invention may 
also be presented in the form of aqueous dispersions 
{lotions such as, for example, pre -shave or after- 
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shave lotions), liquid emulsions (body milks, cleans- 
ing milks) , viscous emulsions (masks) , aqueous or 
anhydrous gels. The composition according to the 
invention may also be incorporated in make-up founda- 
5 tions and hair care products. 

The composition according to the invention may 
be used as a topical cosmetic, for example in the form 
of a cream or a milk. 

The preferred fraction of the hydrolysate used 

10 in a culture medium for in vitro growth of keratino- 
cytes is the fraction of the milk protein hydrolysate 
which contains the low molecular weight peptides of 
200 to 1400 daltons having hydrophob i c i ty of about 11 
Real /mole and constituted of at least 65% of hydropho - 

15 bic amino acids and 17% of aromatic amino acids and 
having aromatic amino acids and other hydrophobic 
amino acids located at trie C- and N~ terminal ending in 
proportion over 85% . The preferred fraction of the 
hydrolysate used in a culture medium for in vitro 

2 0 growth of fibroblasts is the fraction of the milk pro- 

tein hydrolysate which contains the hydrophobic pep- 
tides of high molecular weight of 1400 to 2600 
daltons . 

Since the fractions of the hydrolysate of the 
25 present invention which contain, the mixture of low mo- 
lecular weight and highly hydrophobic peptides are the 
active ingredients for in vitro culture of skin cells , 
they may be incorporated into appropriate culture 
media which act as pharmaceut ically acceptable carri- 

3 0 ers . For example, the culture media which may serve as 

a carrier are MCDB 153®, MEM, DMEM, MCDB 151® and HAM- 
F12® (sold by Sigma Chemical Company, St -Louis , MO), 
SFM® (sold by Gibco) and KBM® (sold by Clonetics Cor- 
poration, San Diego, CA) . 
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The present invention will be more readily un- 
derstood by referring to the following examples which 
are given to illustrate the invention rather than to 
limit its scope . 

EXAMPLE 1 

MOISTURIZING AND REGENERATING COSMETIC CREAM 
CONTAINING HYDROXY SATE FROM MILK PROTEIN CONCENTRATE 

Preparation Of The Milk Protein Hydro lysate 

Low heat skim milk powder (S »M, } is reconsti- 
tuted at approximately 33% protein on dry basis (D.B.) 
and about 10% total solids with distilled water. A 
three fold concentrate is obtained by ultrafiltration 
(UP) using UP membranes with 50,00 0 M . W . cut -off which 
results in a product having approximately 55% protein 
on D.B. Diafiltration is then performed on the concen- 
trate with distilled water, preferably five times, 
resulting in a milk protein concentrate (M.P.C.) 
having a content in protein and lactose of about 84% 
and 0.16% respectively on D.B. 

The pH of the solution is adjusted to 8.1 and 
the temperature is brought at 37°C . The enzymatic 
hydrolysis is conducted with chymo trypsin . The enzyme 
substrate ratio is 1/250. The enzymatic reaction is 
stopped by heat inact ivation , 80°C for 3 minutes, after 
reaction time of approximately 13, 3 7 or 96 minutes to 
obtain hydrolysate with 1.5%, 3,0% or 6.0% degree of 
hydrolysis (D . H . ) respectively. 

The hydroiy sates of the present invention con- 
tain as active principles, hydrophobic peptides of 
average molecular weight of 900 daltons, and 
hydrophobic peptides of average molecular weight of 
2000 daltons. The 6% D.H. milk protein hydrolysate 
with chymo trypsin is preferred for its higher content 
of active peptides (moisturizing and skin regenerating 
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property) and functional properties (solubility, emul- 
sion and gel related properties) * 
Cosmetic Cream 

A white cream of oil - in-water emulsion type is 
5 prepared by mixing the ingredients listed in Table 1. 



Table 1 


Part 


Ingredients 


% 


A. 


Glyceryl stearate 


3.65 




Decyl oleate 


7.30 




PEG-2 0 glyceryl stearate 


1 .22 




Ceteareth- 12 


1 .22 




Cethyl alcohol 


0 . 61 


B. 


Milk Protein Hydrolysate 


1 . 00 


C, 


n~ propyl p~hydroxybenzoate 


0.33 




p - hyd r oxybe nzoic acid methyl ester 


0 . 66 


D. 


Glycerol 


3 .00 




Deionized water 


balance to 



For better stability of the cream, 10% of a 2% 
10 solution of Carbopol 940 and 0.18% of triethanol amine 
is added. 

The procedure comprises heating separately the 
fat phase (Part A) and the aqueous phase (Part D) at 
75°C. Part A is mixed with part D with adequate stir- 

15 ring. Carbopol 94 0 and trie t hano 1 amine can be prepared 
separately and added after Parts A and D are mixed. 
The mixture is then cooled down at 40°C and Part C is 
added. At 30°C, the hydrolysate (Part B) is added, 
preferably the 6% D, H . milk protein hydrolysate with 

20 chymotrypsin. Agitation is reduced until the mixture 
is cooled at 2 8°C. 

This cream has a very good moisturizing effect 
since the occlusive property measured with gelatin 
cell method is 70.8% compared to 3 7.0% for cream with 

25 no hydrolysate. Furthermore, the hydrolysate has a 
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whitening effect on the cream, and the emulsion is 
stable for 12 months at 25°C . 

EXAMPLE 2 

SKIN CELLS CULTURE MEDIA CONTAINING FRACTIONS OF MILK 
PROTEIN HYDROLYSATE 
Preparation Of The Fractions From Milk Protein 
Hydro ly sate 

The 6% D . H , milk protein hydrolysate with chy- 
motrypsin is centrif uged . Soluble fraction is recuper- 
ated and filtered on preparative Sephadex™ G-25 size 
exclusion gel chromatography column using deionized 
water as the mobile phase. Four fractions are recuper- 
ated. The first fraction (Fl) contains polypeptides of 
average molecular weight, of 2000 daltons ranging from 
1400 to 2600 daltons. The second fraction (F2) con- 
tains peptides of intermediate molecular weight 
between Fl and F3 . The third fraction (F3) contains 
peptides of average molecular weight of 900 daltons 
ranging from 2 00 to 14 0 0 daltons. The fourth fraction 
contains mostly salts and free amino acids. 

Further separation of the third fraction (F3) 
on preparative High Pressure Liquid Chromatography 
(HPLC) using TSK G2 00 0 SW column and a 5mM ammonium 
acetate buffer mobile phase adjusted to pH 6.S gives 
five subfractions (SF1 to SF5) . Composition of sub- 
fraction four (SF4) , obtained by RP-HPLC using C - 18™ 
column, containing fifteen peptides having average 
molecular weight of 900 daltons (200 to 14 00 daltons) 
and average hydrophobic! ty of 11.7 Kcal/mole (5 to 20 
Kcal/mole) is presented in Table 2, 
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Amino Acids 


Molecular 


Hydrophob 


Location in 


Composition 


Weight 
(daltons } 


icity 
(Kcal /mol 
e) 


milk proteins 




704 


10 . 


Q 

y 


Casein a-s2 
175-180 




12 82 


15 . 


5 


Casein k 6 9-79 


LLY 


407 


"7 


7 


Casein p 191 ~ 
1 93 


YL 


2 94 


5. 


3 


Casein ot-sl 91- 
92 


on p T VT .Kf P w 


102 3 


15 . 


1 


Casein oc~s2 
101-109 


VLVL 


443 


8 . 


2 


p~Lactoglobulin 


LYQGPIVL 


902 


17 . 


7 


Casein a-s2 99- 
106 


VPLGTQY 


777 


9, 


9 


Casein a-sl 
167-173 


LQSV3 


533 


5. 


3 


Casein (3 140- 
143 


VLPVPQK 


780 


12 , 


3 


Casein p 170- 
176 


IPIQY 


633 


11 . 


3 


Casein k 26-30 


YVPLGTQY 


940 


12 . 


7 


Casein a-sl 
166-173 


YGLNYYQQKPVA 


1.444 


14 . 


4 


Casein k 38-49 


LYQEPVL 


861 




3 


Casein P 192- 
198 


INNQFLPYPY 


1268 


19 , 


9 


Casein k 51-60 



Skin Cells Culture Media 



a) Karat inocyte Culture Medium 

Culture medium MCDB 153 (Sigma, St -Louis Mo) 
5 containing bovine pituitary extract (0.4%), insulin (5 
ptg/rnl) , hydrocortisone (0.4 ^g/ml) , human EGP (10 
^g/ml) , phosphoethanol amine (0.1 rnM) , penicillin G 
(100 iu/ml), gentamicin (25 fig/ml) and with calcium 
concentration adjusted to 0.15 mM, is supplemented 
10 with Fraction F3 and subfraction SF4 of the 6% D * H . 
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milk protein hydrolysate with chymotrypsin at a con- 
centration of 200 ^g/ml and 20 jug /ml respectively. 

Human kerat inocy tes cells are fed with the 
media changed daily and maintained at 3 7°C under con- 
5 trolled atmosphere for 11 days. Microscopic exams are 
made every two days and ceils are counted at the end 
of the experience with a Coulter Counter after tryp- 
sinisat ion . 

Compared to the unsupplemented medium, culture 

10 medium supplemented with 200 /jg/ml of fraction F3 
gives a 60% increase in growth of kerat inocytes and 
medium supplemented with. 20 fig /ml of sub-fraction SF4 
gives a 52% increase. Also, confluency of epidermial 
sheet is attained in 8 to 10 days in medium supple- 

15 merited with P3 and SF4 and in 12 to 14 days with 
unsupplemented medium. Microscopic exam reveals that 
the cells cultured in medium supplemented with F3 and 
SF4 are undifferentiated, smaller and packed, which is 
required for clinical purposes . 

20 b) Fibroblasts Culture Medium 

Culture medium DMEM (Flow Laboratories, 
Mississauga, Ontario, Canada) containing veal fetal 
serum (5%), penicillin G (100 iu) and streptomycin (50 
fig/ml) is supplemented with fraction Fl from 6% D.H. 

25 milk protein hydrolysate with chymotrypsin at a con- 
centration of 200 jug/ ml * 

Human fibroblasts are fed with the culture 
medium changed every two days and maintained at 37°C 
under- controlled atmosphere for 10 days. After tryp- 

3 0 sinisation, cells are counted with a Coulter Counter 
and synthesis of protein and collagen are measured. 

Compared to the unsupplemented medium, culture 
medium supplemented with 200 ^g/ml of Fl gives a 37% 
increase in growth of fibroblasts, a 62% increase in 

35 synthesis of proteins and 73% increase in production 
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of collagen. The proportion of the different types of 
collagen is not modified. 

5 SKIN CELLS CULTURE MEDIA CONTAINING FRACTIONS OF 

CASEIN HYDROkYSATE 
Preparation Of The Casein Hydrolysate 

Casein (ICN, Cleveland, OH) is reconstituted 

(approximately 89% protein on D . B . ) at about 3.5% 

10 total solids with distilled water. 

For hydrolysis with pepsin/ the pH of the solu- 
tion is adjusted to 2.0 and the temperature is brought 
at 40 °C, Pepsin is added to an enzyme substrate ratio 
of 1/100 and hydrolysis is conducted for 180 minutes 

15 under controlled temperature; pH and agitation. Reac- 
tion is stopped by ultrafiltration using membrane with 
30 , 000 .daltons cut off. 

For hydrolysis with chymotrypsin , the pH of the 
solution is adjusted to 8,0 and temperature is brought 

2 0 at 40 °C . Chymotrypsin is added to an enzyme substrate 
ratio of 1/100 and hydrolysis is conducted for ISO 
minutes under controlled temperature, pH and agita- 
tion. Reaction is stopped by ultrafiltration using 
membrane with 30000 daltons cut off. 

2 5 Characteristics of the hydrolysates , presented 

in Table 3, indicate that the pepsin and chymotrypsin 
hydrolysates are constituted of peptides of molecular 
weight between 200 daltons and 1400 daltons in propor- 
tions of 53% to 73% respectively and that the propor- 

30 tions of hydrophobic peptides with polarity lower than 
8,3 is 71% and 90% respectively. 
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TABLE 3 



Characteristics / 
Hydroly sates 


Pepsi 
n 


Chymotryp 
sin 


Degree of 


5 . 7 


S . 9 


Hydrolysis (D * H . ) 




(%) 






Peptides (%) with 


53 


73 


200 Da < M. W . < 


1400 Da 






Hydrophobic 


90 


71 


peptides 


(polarity <8 . 3) 






(%) 







Preparation Of The Fractions From The Casein 
Hydrolysates 

5 The pepsin and chymo trypsin casein hydrolysates 

are centrif uged and the soluble fractions are recuper- 
ated. Preparative anion exchange chromatography on 
HPLC using a linear gradient of acetonitril (60%) and 
trif luoroacetic acid (0.1%) is used to obtain four 

10 fractions from each hydrolysate, of which only the 
three first ones are kept . 

Fractions are desalted by preparative RP-HPLC 
with a mobile phase constituted of acetonitril (60%) 
and trif luoroacetic acid (0.1%). 

15 The characteristics of the fractions, PI , P2 

and P3 from the casein hydrolysate with pepsin, and 
CI; C2 , and C3 from the hydrolysate with chymotrypsin, 
are presented in Table 4. Results indicate that all 
fractions except P3 are constituted of peptides with 

20 M.W. between 2 00 daltons and 1400 da 1 tons in propor- 
tion of at least 50 % and that the proportion of 
hydrophobic peptides with polarity lower than 8.3 is 
from 44 % to 88%, corresponding approximately to their 
content in aromatic and other hydrophobic amino acids. 

25 
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TABLE 4 

Characteristics / Pepsi Chymotry 





Fracti 








ons 






Peptides from the 


1 


58 


45 


hydrolysate (%) 


2 


23 


25 




3 


10 


12 


Peptides (%) with 


1 


50 


59 


200 Da < M.W. < 


2 


51 


53 


1400 Da 


3 


43 


53 


Hydrophobi c 


1 


88 


44 


peptides 


2 


53 


50 


(polarity <8 . 3 ) 


3 


68 


60 



(%> 



Keratinocytes Culture Media 

Culture medium MCDB 153 (Sigma, St-Louis , MO) , 
5 containing bovine pituitary extract (0.4%), insulin (5 
/xg/ml), hydrocortisone (0.4 ^g/ml) , human EGF (10 
Mg/ml) , phosphoe thanol amine (0.1 mM) , penicillin G 
(100 iu/ml) , gentamicin (25 pig/ ml) and with calcium 
concentration adjusted to 0.15 mM, is supplemented 
10 with fractions of the hydrolysates refereed above at a 
concentration of 20 /ig/rnl . 

Human keratinocytes cells are fed with the 
media changed daily and maintained at 37°C under con- 
trolled atmosphere for 11 days. Microscopic 
15 examinations are made every two days and cells are 
counted at the end of the experience with a Coulter 
Counter after trypsinisat ion . 

Compared to the unsupplemented medium, culture 
medium supplemented with 2 0 /zg/ml of fractions from 
2 0 casein hydrolysis with pepsin and chymotrypsin gives 
increase in growth of kex~atinocytes up to 58% as pre- 
sented in Table 5. 
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TABLE 5 







Pepsi 
n 


Chymotry 
psin 




Fracti 








ons 






Keratinocytes 


1 


58 


54 


growth increase 


2 


41 


22 


(%) 


3 


38 


16 



EXAMPLE 4 

5 INGREDIENT FOR WOUND HEALING PREPARATIONS 

Preparation Of The Ingredient 

Fractions Fl and F3 from the 6% D.H. milk pro- 
tein hydrolysate with chymotrypsin having low aller- 
genic! ty is prepared as previously described in 

10 Examples 1 and 2. 

Percutaneous Absorption Of The Ingredient 

Fractions Fl and F3 from the 6% D.H, milk pro- 
tein hydrolysate with chymotrypsin are treated with 
I25Iodine to produce radiolabeled peptides, 

15 Percutaneous absorption of the peptides is 

measured with Franz diffusion apparatus using nude 
rats skins on which samples of radiolabelled fractions 
Fl and F3 are placed. Percutaneous absorption values 
are obtained by measuring with a y- Counter the propor- 

20 tion of 125Iodine passing through the skin (epidermal 
and dermal layers) in 24 hours. 

Results indicate a 4 and 5% percutaneous 
absorption of peptides from fractions Fl and F3 
respectively, which indicates that peptides from 

2 5 fraction. F3 reach keratinocytes in the epidermal layer 
of skin, and that peptides from fraction Fl reach 
fibroblasts in the dermal layer of skin. 
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Effect Of The Ingredient: On The Cutaneous Cells 

As reported previously in Example 2 , low 
molecular weight and highly hydrophobic peptides from 
fraction F3 of the 6% D.H, milk, protein hydrolysate 
5 with chymo trypsin produces a 60% increase in growth 
rate of human kerat inocytes (epidermis) ; fraction Fl 
from the same hydrolysate produces a 3 7% increase for 
fibroblasts (dermis) , a 62% increase in synthesis of 
proteins and a 73% increase in production of collagen 

10 by fibroblasts of the dermis. 
Wound Healing Property 

Fraction F3 from the 6% D.H- milk protein 
hydrolysate combine effective percutaneous absorption 
(5%) with growth promoting activity on epidermal cells 

15 (60%) ; fraction Fl has growth promoting activity on 
dermal cells (37%) as well as improvement in synthesis 
of proteins {62%) and collagen (73%) . All those prop- 
erties including hypoallergenicity of the fractions of 
the 6% D.H. milk protein hydrolysate are suitable to 

20 accelerate the wound healing process . Mixtures of pep- 
tides of fractions Fl and F3 can therefore be used as 
the active agents in pharmaceutical wound healing com- 
position in association with a skin compatible topical 
carrier . 

25 While the invention has been described in con- 

nection with specific embodiments thereof , it will be 
understood that it is capable of further modifications 
and this application is intended to cover any varia- 
tions, uses, or adaptations of the invention follow- 

30 ing, in general , the principles of the invention and 
including such departures from the present disclosure 
as come within known or customary practice within the 
art to which the invention pertains and as may be 
applied to the essential features hereinbefore set 
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forth, and as follows in the scope of the appended 
claims . 
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SEQUENCE LISTING 
(1} GENERAL INFORMATION: 

( i ) APPLICANT : 

(A) NAME: Universite Laval 

<B) STREET: Cit6 Universitaire 

(C) CITY: Quebec 

(D) STATE OR PROVINCE : Quebec 

(E) COUNTRY: Canada 

(F) POSTAL CODE: OIK 7P4 

(ii) TITLE OF INVENTION: ENZYMATIC HYDROLYSATE OF MILK 

PROTEINS 

(iii) NUMBER OF SEQUENCES : 13 

(iv) CORRESPONDENCE ADDRESS : 

(A) ADDRESSEE: Swabey Ogilvy Renault 

(B) STREET: 1600 - 1981 McGill College Avenue 

(C) CITY; Montreal 

(D) STATE: QC 

(E) COUNTRY: Canada 

(F) ZIP: H3 A 2Y3 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette 
<B> COMPUTER: IBM Compatible 

(C) OPERATING SYSTEM: Windows 

(D) SOFTWARE; FastSEQ for Windows Version 2.0b 

<vi) CURRENT APPLICATION DATA: 
<A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER; 60/117,661 

(B) FILING DATE: 28-JAN-1399 

(C) CLASSIFICATION: 

(viii) ATTORNEY/ AGENT INFORMATION; 

(A) NAME ; France, Cote 

(B) REGISTRATION NUMBER : 4166 

(C> REFERENCE/ DOCKET NUMBER: 6013 -BV'CA" FC/CC 

(ix> TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE : 514-845-7126 

(B) TELEFAX: 514-288-8389 
<C> TELEX : 



(2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH : 6 amino acids 
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(B) TYPE: amino acid 

(C) STRANDEDNESS : single 
<D) topology: linear 

(ii) MOLECULE TYPE : peptide 

(XX) SEQUENCE DESCRIPTION: SEQ ID NO: 1 

Ala Leu Pro Gin Tyr Leu 
1 S 

(2) INFORMATION FOR SSQ ID NO : 2 i 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 11 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS i single 

(D) TOPOLOGY i linear 

(ii) MOLECULE TYPE : peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 

Ser Pro Ala Gin lie Leu Gin Trp Gin Val Leu 
15 10 

(2) INFORMATION FOR SEQ ID NO : 3 : 

<i> SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

<C) STRANDEDNESS: single 

(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 

Gin Gly Pro lie Val Leu Asn Pro Trp 
1 5 

(2) INFORMATION FOR SEQ ID NO : 4 : 

(i> SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 4 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 

Val Leu Val Leu 
1 
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( 2 ) INFORMATION FOR SEQ ID NO : 5 : 

(X) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 8 amino acids 
fB> TYPE: amino acid 

(C) STRANDEDNESS; single 

(D) TOPOLOGY r linear 

(ii) MOLECULE TYPE? peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 

Leu Tyr Gin Gly Pro He Val Leu 
1 5 

{2} INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 7 amino acids 
CB) TYPE: amino acid 

{C> STRANDEDNESS : single 
{ D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 

Val Pro Leu Gly Thr Gin Tyr 
1 5 

(2) INFORMATION FOR SEQ ID NO : 7 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 4 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

( i 1 ) MOLECULE TYPE ; peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 

Leu Gin Ser Trp 
1 

(2) INFORMATION FOR SEQ ID NO : S : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 7 amino acids 
CB) TYPE: amino acid 

CO STRANDEDNESS; single 
CO) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 
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Val Leu Pro Val Pro Gin Lys 
X 5 

(2) INFORMATION FOR SEQ ID NO : 9 t 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH; 5 amino acids 

(B) TYPE: amino acid 

(C> STRANDBDNESS ; single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi> SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 

lie Pro lie Gin Tyr 
1 $ 

(2) INFORMATION FOR SEQ ID NO: 10: 

U) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 8 amino acids 
<B) TYPE; amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE Type t peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO; 10: 

Tyr Val Pro Leu Gly Thr Gin Tyr 
1 5 

{2) INFORMATION FOR SEQ ID NO: 11: 

Q) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C> STRANDEDNESS : single 
(D) TOPOLOGY j linear 

(ii) MOLECULE TYPE : peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Tyr Gly Leu Asn Tyr Tyr Gin Gin Lys Pro Val Ala 
15 10 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS : 
{A} LENGTH: 7 amino acids 
<B> TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID MO: 12 

Leu Tyr Gin Glu Pro Val Leu 
X 5 

(2) INFORMATION FOR SEQ ID NO: 13 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 

(B) TYPE; amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SBQ ID NO r 13 

lie Asn Asn Gin Phe Leu Pro Tyr Pro Tyr 

1 5 10 
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WHAT IS CLAIMED IS; 

An enzymatic hydrolysate of milk proteins com- 
prising a mixture of soluble peptides comprising a 
first fraction containing peptides of a molecular 
weight ranging from 20 0 daltons to 14 00 daltons and 
having average hydrophobics ty of 11 Kcal/mole, a 
second fraction containing hydrophobic peptides of 
molecular weight ranging from 1400 to 2600 daltons, 
said hydrolysate having; low allergenicity and skin 
hydration property. 

2 • The enzymatic hydrolysate of claim 1, wherein 

said peptides are selected from the group consisting 
of ALPQYL (SEQ ID NO : 1 ) , SPAQILQWQVL (SEQ ID NO: 2), 
LLY, YL, QGPIVLNPW (SEQ ID NO : 3 ) , VLVL (SEQ ID NO : 4 ) , 
LYQGPIVL (SEQ ID NO; 5), VPLGTQY (SEQ ID NO-.6) , LQSW 
(SEQ ID N0:7), VLPVPQK (SEQ ID NO:8) , IPIQY (SEQ ID 
NO: 9), YVPLGTQY (SEQ ID NO: 10), YGbNYYQQKPVA (SBQ ID 
NO: 11), LYQEPVL (SBQ ID NO: 12), and INNQFLPYPY (SBQ ID 
NO : 1 3 ) . 

3. A fraction of an hydrolysate of milk proteins 

comprising a mixture of peptides having a molecular 
weight ranging from 200 daltons to 14 00 daltons and a 
hydrophobic ity of about 11 Kcal/mole, said peptides 
being constituted of at least 66% hydrophobic amino 
acids and 17% aromatic amino acids, and having aro- 
matic amino acids and other hydrophobic amino acids 
located at the C- and N- terminal endings in proportion 
over 85%; said peptides having low allergenicity and a 
percutaneous absorption of about 5%, and being capable 
of increasing the growth rate of human kerat inocytes 
in vitro culture by at least 50%. 
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4. A fraction of an hydrolysate of milk proteins 
comprising a mixture of hydrophobic peptides having a 
molecular weight ranging from 1400 to 2600 daltons; 
said peptides having low allergenicity and a percuta- 
neous absorption of about 4%, and being capable of 
increasing the growth rate of human fibroblasts in 
vitro culture by at least 35% and the production of 
collagen by at least 70%, 

5. A hypoallergenic and moisturizing cosmetic 
composition comprising the hydrolysate of claim 1 in a 
proportion from 1% to 5% by weight in association with 
a cosmetically suitable skin compatible topical 
carrier . 

6 - A hypoallergenic and skin regenerating 
cosmetic composition comprising the fraction of claim 
3 in a proportion from 1% to 5% by weight in 
association with a cosmetically suitable skin compati- 
ble topical carrier. 

7 ■ A keratinocytes culture medium comprising the 
fraction of claim 3 in ^ proportion of from 0.002% to 
0,05% by volume in association with an acceptable 
carrier . 

8 * A fibroblasts culture medium comprising the 
fraction of claim 4 in a proportion of from 0.002% to 
0.05% by volume in association with an acceptable 
carrier . 

9 * A hypoallergenic wound healing composition 
comprising the hydrolysate of claim 1 in a proportion 
from 1% to 5% by weight in association with a suitable 
skin compatible topical carrier. 
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10 • A method for producing an enzymatic hydroly- 

sate as defined in claim 1, comprising the step of 
contacting milk proteins with at least one enzyme 
selected from the group consisting of pepsin and chy~ 
motrypsin under suitable condition and for a time 
sufficient to obtain a degree of hydrolysis of 1.0 to 
10% of said milk proteins. 

11. Use of an enzymatic hydrolysate of milk 
proteins as defined in claim 1 or 2 for hydratation of 
skin . 

12. Use of an enzymatic hydrolysate of milk 
proteins as defined in claim 1 or 2 for the 
manufacture of a cosmetic composition for hydratation 
of skin. 

13. Use of a fraction of an hydrolysate of milk 
protein as defined in claim 3 or 4 for stimulating 
growth of kerat inocytes . 

14. Use of a fraction of an hydrolysate of milk 
protein as defined in claim 3 or 4 for the manufacture 
of a wound healing composition for stimulating growth 
of kerat inocytes . 

15. Use of a composition as defined in claim 5 for 
hydratation of skin . 

16. Use of a composition as defined in claim 6 for 
stimulating growth of kerat inocytes . 

17. Use of a hypoallergenic wound healing 
composition as defined in claim 9 for wound healing. 



